Objective: to provide evidence for predictors of recovery in instrumental activities of daily living (IADLs) among disabled older people living in the community. Design: MRC CFAS recruited a sample of 13,004 individuals aged 65 years and above from five communities in the UK. Participants underwent a baseline interview between 1990 and 1994 and were re-assessed 2 years later. Participants: the participants who reported that they were unable to perform any IADL without difficulty or help at baseline ('disabled') were included in the analysis. Methods: logistic regression was used to estimate odds ratios (OR) for improvement from disabled to non-disabled state at follow-up ('recovery'). Results: at baseline, 50% reported disability of whom 9% reported independent function at follow-up. Women (OR = 0.4) and participants aged ≥75 years (OR = 0.2) were least likely to recover, followed by those with poor self-rated health (OR = 0.5), using at least one medication (OR = 0.6) and having more than or equal to two co-morbidities (OR = 0.6). Conclusion: a minority of participants reporting disability at baseline then reported independent function at 2 years. It may be important to focus on those who seem least likely to recover once they have become disabled. Several factors that have been shown to increase the risk of disability were inversely associated with recovery, suggesting that intervention programmes could target these same factors.
Introduction
As populations age, the number of people living with disabilities continues to increase. While in England and Wales, in 1996, there was an estimated 1.3 million people aged 65 years and above who had a disability [1] , the figure is predicted to rise to 2.3 million by 2051 [2] . Disability is defined as 'any restriction or lack of ability to perform an activity in the manner or within the range considered normal for a human being' [3] . The ability to perform activities on one's own is a key factor influencing quality of life in old age [4] . In addition, growing dependence and need for long-term care impose a substantial burden on healthcare resources [5] . It therefore becomes crucial to assess functional status in older people. Two commonly used indices are basic activities of daily living (BADLs) and instrumental activities of daily living (IADLs). BADLs involve basic self-care functions, such as bathing and dressing [6] , and IADLs cover activities that are necessary for independent living, such as cooking and shopping [7] .
The prevalence of disability is higher in the very old population, particularly women [8] . Factors that have been suggested to predispose community-living older people to greater risk of disability include lack of social contacts, lower socio-economic status, poor self-rated health, smoking, heavy alcohol consumption and high medication use [9] . Additionally, specific diseases and conditions (a history of cognitive and visual impairment, arthritis, depression, stroke, diabetes, coronary heart disease, hypertension and Parkinson's disease) have been associated with disability onset [10] .
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Functional status and disability are dynamic processes [11] . Longitudinal studies have found that disabled older people living in the community do not necessarily deteriorate but may actually improve or recover complete independence of function [12, 13] . While previous studies focused on BADL recovery [14, 15] , less is known about predictors of IADL recovery. Such knowledge is important because people disabled in BADLs also would be disabled in IADLs, but not vice versa [16] . The objective of the present study is to investigate whether risk factors for onset of disability are the same ones that are implicated in IADL recovery.
Materials and methods

Study design
The Medical Research Council Cognitive Function and Ageing Study (MRC CFAS) recruited 13,004 individuals aged 65 years and older from four locations across England (Cambridgeshire, Newcastle, Nottingham and Oxford) and one in Wales (Gwynedd). A detailed description of the design can be found elsewhere [17] . Briefly, eligible men and women who agreed to participate in the study provided informed consent (or their proxies where appropriate) and were scheduled for a baseline interview between 12/1990 and 06/1994 (overall response 80%). Cambridgeshire, Newcastle, Nottingham and Oxford, identified eligible subjects from computerised Family Health Service Authority lists, including those in institutions. Around one-quarter could not be recruited for reasons of refusal (19%), death (6%) or moving (1%) [18] . Random samples were drawn to provide at least 2,500 interviews at each centre. The samples were first stratified to ensure equal numbers of 65-74 year olds and 75 year olds and older. Gwynedd manually selected subjects from general practices using an equivalent sampling frame. Longitudinal follow-ups were conducted at 2, 6 and 10 years. All study centres obtained ethical approval from local research committees.
Interviews
Trained interviewers undertook the baseline interviews in the study participants' homes. The questions asked were about socio-demographic characteristics, self-rated health, health behaviours, medication use, cognitive function (MiniMental State Examination; MMSE) and disease history (full details may be found at www.cfas.ac.uk). The Townsend Disability Scale [19] was used to assess disability, and here we report findings for the four IADLs: 'get on a bus', 'do the heavy housework', 'shop and carry heavy bags' and 'prepare and cook a hot meal'. Proxy interviews were conducted when the participants were found to be very frail or confused. The quality of the interviews was controlled by regular staff meetings and monitoring of the tape recordings of interviews.
Variable definitions
Participants were classified as living alone or with others. Years spent in full-time education were categorised into 0-9 years (statutory for the CFAS generation) and ≥10 years. A person's social class was determined by the occupation held for most of their working life and, for married or widowed women, the occupation of their husband. Those with professional, managerial or skilled non-manual occupations were coded as non-manual, and all others with skilled manual, partly skilled or unskilled occupations as manual, including those in the armed forces (<2%). The levels of self-rated health were pooled as 'good' (excellent or good) and 'poor' (fair or poor). Current and former smokers were classified as ever smokers and all others as never smokers. Participants who had never or at least once drunk alcohol were categorised as no to moderate drinkers, and those who had ever been advised to reduce their alcohol consumption or who drank above average amounts (i.e. >21 units/week for men and >14 units/week for women) as heavy drinkers. The number of medications used was grouped into none and at least one. MMSE scores of 27-30 were considered normal cognitive function and scores of 0-26 impaired cognitive function. Heart attack, hypertension, stroke, diabetes, depression, visual impairment, arthritis and Parkinson's disease defined the number of co-morbidities, divided into zero to one and more than or equal to two. For each IADL, participants scored two if they had no difficulty with performance ('independent'), one if they had some difficulty (or used an aid) and zero if they needed help ('disabled'). The outcome was defined as reporting no difficulty with any of the four IADLs at follow-up ('recovered'). In this paper, we use recovery to refer to the outcome, although it should be noted that an underlying biological change is not implied.
Statistical analysis
Logistic regression was used to model the probability of recovery at follow-up among participants who were disabled at baseline (those who reported independent function scored 1 and those who were still disabled scored 0). Odds ratios (OR) with 95% confidence intervals (CI) were reported. The first logistic regression model was unadjusted and the second was adjusted for all variables except study centre (there was no study centre effect). Age-and sex-specific distributions (not presented) showed that the proportion of participants who reported recovery decreased with advancing age; thus, age was controlled for as a continuous variable. In order to correct for the over-sampling of 75 years old and older, responses were re-weighted to the population age and sex distribution in each study centre. All analyses were undertaken using the statistical software package Stata version 9.1 (Stata Corporation, College Station, TX, USA).
Results
After exclusion of institutional residents (n = 593), the total number of observations was 12,411. Participants who had missing data for any variable (n = 685) were excluded from the analysis, leaving 11,726. At baseline, 50% (n = 5,902) reported disability of whom 9% (n = 531) reported independent function at the 2-year follow-up. Around one-quarter were alive but not seen, and 14% were deceased. Characteristics of the baseline sample are shown in Table 1 . The mean age was 75 years with standard deviation (SD) of 7 years. Disability was higher in the older age group and among women. Participants living alone were more often disabled-which was also true, but less so, for those with 0-9 years of full-time education and of manual social class. In particular, subjects with poor self-rated health, using at least one medication and having more than or equal to two co-morbidities reported higher disability. Those with MMSE scores of 0-26 were more frequently disabled as well as never smokers. No difference was observed in terms of alcohol consumption. Table 2 presents characteristics of the follow-up sample (mean age: 76 years, SD: 7 years). The participants aged 65-74 years, men, those with good self-rated health, using no medications, and having zero to one co-morbidities recovered most frequently. Recovery was more pronounced among participants living with others, with ≥10 years of full-time education and of non-manual social class. Those with MMSE scores of 27-30 reported higher recovery as well as ever smokers. Exposure to alcohol did not appear to be related. The results of the logistic regression for IADL recovery are given in Table 3 . After adjustment for all variables, particularly women and participants aged ≥75 years were less likely to have recovered, followed by those with poor self-rated health, using at least one medication and having more than or equal to two co-morbidities. The likelihood of recovery was moderately decreased for heavy drinkers. No significant associations were observed with the other variables.
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Discussion
Our study has provided evidence that several risk factors for disability were inversely associated with IADL recovery. Less than 10% of disabled community-living older people recovered independence of function within 2 years of follow-up, which is lower than reported previously for BADL recovery (27-34%) [14, 15] . Only a single study reporting on IADL recovery was found in the literature [20] . This study was conducted in a rural community in Japan, making a comparison difficult.
MRC CFAS has several important strengths. It is a large multicentre study with high overall response, suggesting good external validity. Abroad scope of high-quality data was collected including repeated measures of IADL performance. Due to the sampling design, robust estimates could also be provided for the 75 years and older population. A drawback is that the primary aim was to determine risk factors for dementia and no data were collected on other potential predictors of recovery, such as nutritional status [14] , body mass index [15] and frequency of going outdoors [20] . Furthermore, more frequent assessments of functional status are warranted because disability is not only reversible but also recurrent. Hardy and Gill [21] conducted a study among 420 newly disabled community-dwelling people aged 70 years and older using monthly telephone interviews. More than 80% of the participants recovered their function after an average of 53 months of whom 70% had a recurrent disability or died after an average of 7 months. Older age and length of the prior disability episode were associated with shorter duration of recovery, and higher levels of physical activity and self-efficacy with longer duration. The long assessment intervals in CFAS did not allow investigation of duration of recovery because intervening events are not accounted for, which results in underestimation of incidence [22] . Recovery followed by further deterioration may have happened in those who appeared to have remained disabled over the 2 years. Finally, the CFAS data were collected in the early 1990s and the results might be different from the current older population of the same age.
Although the concept of IADLs is generally well understood, no consensus exists as to what constitutes them. The original scale included eight activities, four of which were not considered here: handling finances, laundering, managing medication and using the telephone [7] . Yet, a content analysis by Ward et al. [23] showed that three of these (handling finances, managing medication and using the telephone) may be less applicable to the wider older population, as they were initially developed for use with stroke patients who may have cognitive impairment. In the present study, people with cognitive impairment-still alive at 2 years and able to answer the questions-reported no poorer outcomes than people with normal cognitive function.
IADL performance was assessed based on self-reports by the respondents. This is potentially different if measured objectively or the interview is conducted with a proxy. However, there is evidence that self-reports are highly concordant with both objective measures and proxy reports [24, 25] as well as being reliable independent of age and cognitive status [26] . As disability is the self-perceived difficulty of performing social roles and tasks, resulting from an imbalance between
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personal capability and environmental demand [27] , an individual's understanding of their functional ability is essential for our understanding of the pathway to disability and recovery.
The analyses were adjusted for important confounders whereas others, which could have influenced the results, were not controlled for. Older people are less likely to recover function lost before hospital admission and more likely to develop new disabilities during hospitalisation [28] . Acute conditions can lead to a temporary increase in the number of disabilities, resulting in subsequently observed improvement [29] . No distinction could be made between acute and chronic conditions, and no interventions (such as occupational or physical therapy) were considered. Some participants may have experienced recovery due to personal adaptations or the use of equipment [14] . Lastly, social support has been suggested to have an important role in the progression of disability [30] .
The effect of missing data was explored using multiple imputations by chained equations. Of interest in the present study was whether people who were alive at the 2-year followup differed from those who were alive but not seen. The consistency of the results between the complete case analysis and the multiple imputation analysis (not shown) provided evidence that the missing data had no biasing effect.
The strong association between advanced age and poor recovery persisted after controlling for all variables. This finding is consistent with Gill et al. [14] . Other factors identified by our study were poor self-rated health, using at least one medication and having more than or equal to two co-morbidities. In addition, women had a decreased likelihood of recovery compared to men. On the other hand, Gill et al. [14] found only a moderate association among women, and Al Snih et al. [15] reported contradictory evidence. These studies, however, investigated BADL recovery and were much smaller than the present study. It may be that women only differ in terms of IADL recovery, the reasons for which are unknown; older men are perhaps more reliant on independence in IADLs instead of relying on support from outside. Finally, heavy drinkers were less likely to recover their IADL function than no to moderate drinkers. As IADLs are connected to the community, social ties may be an important confounder of this association.
To conclude, IADL disability does not necessarily lead to greater dependence, and a minority of disabled older people living in the community recover independence. Not all participants in our study were equally likely to recover. Women, participants aged ≥75 years, with poor self-rated health, using at least one medication and having more than or equal to two co-morbidities were least likely to recover. In addition to offering more intensive rehabilitation, it may be possible to focus on people with those characteristics in order to prevent the onset of IADL disability. The predictors associated with a reduced likelihood of recovery at follow-up have been reported as risk factors for disability, suggesting that intervention programmes could target these same factors.
Key points
r Instrumental activities of daily living (IADLs) cover activities that are necessary for independent living. r Little is known about factors predicting IADL recovery among disabled older people in the community. r Longitudinal data from the Medical Research Council Cognitive Function and Ageing Study (MRC CFAS) were used for analysis. r A minority of older people disabled at baseline recovered independence of function at two years. r Women, participants aged ≥75 years, with poor self-rated health, using at least one medication, and having more than or equal to two co-morbidities were least likely to recover.
